Why talk about polio ?
The word 1 polio' has been striking the headlines during the recent weeks in Indian newspapers. A certain amount of scare has therefore been produced in the mind of the public. It is no doubt true that a fairly large number of cases of polio have been reported in Bombay city. A few isolated cases have also been reported from other parts of India like Delhi and Calcutta. It has not yet been decided whether the cases that have been reported in Bombay constitute an epidemic in any form or they are only an evidence of better recognition of the disease, due to an awareness of the condition in the minds of medical men.
That the disease has been in existence in India for a long period of years, is shown by the fact that many cases of paralysis due to previous attack with polio have been seen in the Orthopaedic Departments of general hospitals.
The possibility of its assuming epidemic proportions in any part of India cannot be gainsaid. It was only in 1947 that there was a very serious epidemic of polio in Car-Nicobar Islands of the Andaman group.
Nearly 10 per cent of the population were affected by the disease. There was mortality rate of 17.7 per cent among the afflicted. The importance of polio as a public health problem lies not so much in the mortality associated with the disease as it is in its crippling after-effects amongst those who survive the infection. It is, therefore, essential that we should talk about this condition in order that not only the medical men but also the general public should have a clear idea as to its nature, to enable them to recognize it in its early stages.
What is -polio ?
Polio is the abbreviation for acute anterior poliomyelitis. It is a disease of the nervous system caused by infection with a virus. The disease is characterized by fever which lasts 4 to 6 days, headache, pain in the back of the neck, sometimes painful spasm of muscles and subsequent paralysis.
How is polio caused ? Polio is an age-old disease, but it was only clearly recognized as a clinical entity in the first half of the last century^ Small outbreaks were recorded in St. Helena in 1834, in England in 1834 and in the United States in 1843. The [Aug., 1949 first large epidemic occurred in Scandinavia in 1868. More recently extensive epidemics have occurred in Australia and New Zealand. It is of considerable significance that the countries most severely affected have the highest standard of living and of hygiene and sanitation. As other countries have attained comparable standard, they in turn have suffered extensive epidemics. This is probably due to increased susceptibility of a protected population to a new strain of the virus when it is imported accidentally into that community.
Recent researches have shown that the disease is due to infection by a virus. Several strains of the virus have now been determined some pathogenic to mice and others to monkeys and men only. If one suffers from the disease and recovers from it, one develops immunity to subsequent infection by the same virus. As, however, there are many strains of the virus, a second attack of the same person by a different virus is possible.
Prior to the recent war polio was thought to be a rare disease in the tropics. It is, however, now" clear from the observations made during the recent war that the disease is a common infection in the tropics.
In the South African epidemics of 1944 to 1945 it was noted that the Bantu were less liable to paralytic poliomyelitis than Europeans. It has also been reported that a large number of cases occurred in India during the war amongst British soldiers, while very few occurred amongst the Indian soldiers. It has been suggested that there may be inherent physiological differences in the susceptibility of the two races. Diet has also been incriminated to account for this difference. It is known that diet influences the susceptibility of experimental animals to polio.
Thus mice fed on a diet deficient in thiamin are less susceptible to infection with the polio virus than are normal mice. It may well be that the inadequate staple maize diet of the African natives accounts for his relative resistance to polio. Another explanation that might be given is that the African native in his insanitary surroundings living in primitive conditions is regularly exposed to infection with endemic strains of the virus of polio and so acquires an immunity not shared to the same degree by the more hygienic European. In the temperate zone, polio is essentially a disease of the warm weather months. It occurs usually in the month of August and September in the Northern Hemisphere and in the months of March and April in the Southern. The methods of spread of the infection in a community have been extensively studied by various workers. It was originally thought that droplet infection by healthy carrier was the usual mode of transmission. During the war it was seen that the incidence increased with that ofbowel diseases. It has been shown during recent epidemics that the virus content of sewage in an epidemic area is very high, showing that contamination might be the mode of spread. It has also been recently found that the virus is limited more to the post-nasal area and as such its spread by droplet infection could not be so easy. Animal experiments have also shown that injected virus was excreted in the faeces and could be recovered from it. The virus has occasionally been isolated from the throats and has repeatedly been isolated from the faeces of apparently healthy contacts of cases. It can be regularly isolated from the group in intimate association with the patient such as the family contacts. This group may remain infected for as long as 2 months after the occurrence of the first and may be the only paralytic case. The high incidence of infection among household contacts has been emphasized by a number of investigators, in contrast to the relatively lower incidencc among extra household contacts and the still lower incidence among non-contacts in the same neighbourhood. This indicates that there lias been no widespread infection in the neighbourhood caused by the same factor in the environment common to all. It is, therefore, suggestive of an infection existing in the household. The infection takes place by contact. Infection of contacts may take place from virus in the secretion of the throat and from virus excreted in the fseces. The last word has, however, not been said about epidemiology of polio. There is general agreement based 011 available evidence that the spread is from human to human. It is not clear whether the spread takes place via respiratory droplets or via hand-to-mouth contamination. From the public health point of view perhaps, it is not important as long as it is recognized that infection takes place from human to human. It seems probable that polio may be spread both as a droplet infection and as an alimentary infective disease. If the latter is also accepted as one of the modes of spread, the possibility of an intermediate factor like the house-fly which might carry contaminant to ingested food material, should also be borne in mind. During epidemics inactivity of the fly in the affected locality has been shown to be very high.
Pathogenesis of polio
In whatever way polio is spread, there is no doubt that of those infected only a minority develop symptoms and still fewer develop paralysis. Laboratory studies suggest that for every 10 persons infected only one will have symptoms. The question as to why the unlucky few develop paralysis is obviously an important one. It has long been suspected that undue fatigue and violent exercise predispose a person to a paralytic attack. It was recently shown by Russell that all the severely paralysed cases in his series had undergone severe exertion within a probably significant period before the onset of illness. The role of tonsillectomv is still in dispute. As, however, infection of tonsils is very liable to produce a bulbar form of the disease, it is advisable not to submit children to tonsillectomy during an epidemic of polio. The mode ?f invasion of the nervous system by the virus is of considerable practical and theoretical interest. It has now been proved that it does not enter through olfactory nerves. In fatal human cases the virus has been found not only in the nervous system but also in the pharyngeal mucosa, in the jejunal wall and in the faecal contents but not in the wall of the large intestine, tt is generally agreed that the virus gains entrance to the nervous system via the axons nerves. The nerves supplying the throat are specially implicated. Recent studies of Field and Brierley show that the virus might enter the nervous system by lymphatics. In the body, in the community, there may be several routes bY which the virus spreads. In the nervous system the virus usually affects the anterior horn-cells of the spinal cord and oi'ain stem and the thalamus and the motor area of the brain.
How to recognize yoUo ?
The diagnosis of poliomyelitis must be based Pnniarily on symptoms and clinical findings, the earlier in the disease a case is seen, the less characteristic these are. In addition, certain aboratory observations are of value, but none which is available to the clinician is absolutely diagnostic. For recognizing a case of polio the history of onset and course must be compatible With polio, that is, acute onset of a febrile illness, sometimes resembling influenza with headache, fever and a recognizable stiff neck as determined at least by some disinclination to orward flexion of the head. Vomiting may or may not be present. The fever rarely exceeds ^ F. and does not last longer than six days, unless obvious secondary complications of bulbar palsies develop. Six to 12 days are Siven as the incubation period for the disease.
uring the initial febrile period no paralysis is seen. Gastro-intestinal upset like diarrhoea is o ten noticed during this stage. Irritability, restlessness, depression, and inversion of the sleep rhythm are also noticed. Stiffness of the ?ack of the neck, back-ache, particularly in the umbar region, shooting pain along the nerve r??ts or in groups of muscles and muscle spasms are often noticed before actual paralysis sets in. ^ 3 to 6 days after the onset of fever paralysis ? muscles occurs usually attaining its maximum j*1 a few hours, sometimes all the 4 limbs may . e paralysed within a short time and remains m that state for a few days; The extent of Paralysis diminishes rapidly in a few weeks. *ith the appearance of paralysis the fever gradually comes down. If any group of muscles continue to remain paralysed after this period, recovery from paralysis will take a long time, often the paralysed group of muscles remain paralysed permanently, producing thereby the various crippling after-effects of this disease.
For purposes of recognition of the disease the course can be divided into 3 stages, i.e. the preparalytic stage, paralytic stage and the postparalytic stage. The difficulty in recognizing the disease in pre-paralytic stage has already been indicated. Diagnosis in the paralytic stage is easy depending upon the part of the nervous system that is affected. Three forms of the disease are described, the spinal cord form, brain stem form and encephalitic form. It used to be considered that the third form, which affects the cerebral cortex, was not really due to polio virus and the cases with cerebral manifestations were considered to be due to infection by other types of virus like measles, chicken-pox, smallpox, etc. The 1947 epidemic in England has however shown that the cerebral forms of polio do occur during an epidemic. In the spinal form when it occurs in young children, the paralysis is often not apparent until the second or third day of the illness. In older children and in adults, the paralysis is usually present within 24 hours of the onset. The paralysis is always of the flaccid variety with loss of the deep reflexes in the region of the paralysis and subseqeunt atrophy of the muscles, it it is lasting. In some cases the paralysis spreads rapidly from its original site, either in ascending or more rarely in descending fashion. The ascending cases are very liable to be terminated with fatal bulbar involvement, and invariably produce respiratory paralysis. A case of this type was reported from one of the hospitals in Delhi in a young adult. The paralysis is generally much more widely spread at the onset than it is destined to be permanently. At first all four limbs may be completely helpless and later there may be complete recovery in all but one limb. The widely spread temporary paralysis is due to a recoverable affection of the nerve cells, whereas the permanent palsy is the result of an actual destruction of the cells.
Disturbances of objective sensation are rare and are invariably transient. There might be slight impairment of pain and temperature sensibility. Subjective disturbances on the other hand are common and consist of severe local pains in the limbs, back and neck. Muscles may be very tender to the touch. Pain on moving the joints may be felt and may persist for weeks. Respiratory paralysis may occur in the spinal form either as a result of paralysis of intercostal muscles or paralysis of the diaphragm or both.
When the intercostal muscles alone are paralysed, there may be no respiratory distress but inspection will show that the breathing is weakened and is mainly diaphragmatic. When the diaphragm is paralysed as a result of lesion affecting phrenic nerve centres, breathing will be wholly thoracic. Only when both intercostal muscles and diaphragm are paralysed, will there be respiratory failure. , [Aug., 1949 In the bulbar type, the pre-paralytic period may be 24 or 48 hours. The first indication of paralysis is usually reflected in some difficulty in swallowing fluid. The parents frequently volunteer the information that the child's voice has a nasal tone. As the condition progresses, inability to swallow becomes more severe and mucus and saliva collect in the back of the throat. There are usually associated palsies of the muscles supplied by cranial nerves. Facial paralysis is quite common. There may be paralysis of the tongue muscle. Double vision is a frequent complaint and paralysis of one or more of the eye muscles may occur.
Encephalitic form.?This form might occur alone or be more commonly associated with the bulbar form. The prodromal symptoms are frequently of very short duration,and may even be absent. The state of meningeal irritation is accompanied by a higher temperature, usually 104? to 105?F., a greater degree of prostration, extreme irritability and at times somnolence or even stupor. This type is only occasionally associated with the paralysis of spinal nerves and muscles. The prognosis in this type is very poor.
When there is polio scare in a place, the layman will naturally ask the doctor, ' What symptoms should I look for ? ' The reply should be something like the following : ' If your child is ill with fever, sore throat, a stomach or bowel upset, restlessness, apprehension, the diagnosis may be any one of many minor illnesses; but if in addition your child complains of headache, has a tremor, stiff neck, rigid back, tender muscles, enlarged tender cervical lymph nodes and wants to be left strictly alone, call your doctor immediately, because the chances are 5 to 1 that your child has polio At this stage the diagnosis can be made more conclusive by a lumbar puncture. The most constant finding is an increase in the cell count, which may be as high as 2,000 per c.mm.
The cells are most commonly lymphocytes and mononuclears but polymorphonuclears have been found to be present in half the total number of cases in some epidemics. The protein content of the cerebro-spinal fluid is very slightly raised in some cases. The levels of glucose and chloride in the fluid are both normal. During the first week of paralysis, a high cell count is still present. Later, there is gradual diminishing in the number. The protein content during this period tends to rise and is frequently up to 60 mg. per cent towards the end of this week.
Almost all workers report increase of globulin in the cerebro-spinal fluid and it frequently remains positive until the fourth week.
There are certain diseases which might stimulate poliomyelitis. In the pre-paralytic stage, upper respiratory infection and influenza may be confused with incipient polio. It may be necessary to observe the patient closely over a period of time before polio is ruled out. During the stage of meningeal irritation, it might be mistaken for cerebro-spinal or other forms of meningitis. Examination of cerebro-spinal fluid however will help in establishing the diagnosis. Encephalitis following a virus infection produced a clinical picture which closely simulates polio of the upper level type. A recent history of measles, mumps, chicken-pox or vaccination* against smallpox should arouse in one a strong suspicion of an encephalitis. Disorientation and convulsions with spasticity of the extremities also aid in identifying encephalitis. The cerebrospinal fluid findings are similar to those of polio except that in encephalitis. Sugar content is usually increased. Probably the most valuable differential point as regards encephalitis is the character of the drowsiness of the patient. The patient with polio when aroused is unusually alert and completely orientated. Sometimes it may, however, be almost impossible to differentiate polio from other virus encephalitis. Post-diphtheritic paralysis occasionally offers more difficulty in the diagnosis of polio. Diphtheria, however, is characterized by an acute membranous tonsillitis or pharyngitis which precedes the paralysis by a period of 7 to 10 days. The paralysis frequently involves the palate, but it may also involve other motor nerves.
The patient is usually afebrile at the time paralysis occurs.
!:
Outcome in polio The prognosis in polio is more favourable in children under three years, and in adolescents over 15 years. Complete recovery is rare if paralysis has once set in. Though recovery may be nearly complete, there may be some region in which permanent muscular atrophy persists. From this condition of nearly complete recovery to one in which there is not the slightest recovery from the initial paralysis, there is every gradation. The prognosis is not influenced by the severity or otherwise of the general symptoms, for paralysis may be severe and may be extensive where the general symptoms are slight. The mortality rate varies with different epidemics. The rate is higher usually when the epidemic strikes a virgin soil. In the recent epidemic in Car-Nicobar Islands the mortality rate was 17.7 per cent.
Treatment of polio
The treatment of polio calls for a high degree of medical knowledge and skill and often requires the combined effort of general practitioners, health officers, children specialists, orthopaedic surgeons, neurologists and physiotherapists. There is no room for self-treatment or quackery in the treatment of paralysis.
As far as possible polio cases should be treated in a hospital, as expert nursing is required, particularly during the acute stage of the disease. In this stage absolute rest in bed is essential. The bed should be provided with fracture boards to prevent sagging. Another board can be used across the bed for supporting the^ feet and preventing foot drop. Physical activity of any form in the pre-paralytic stage jncreases the severity of subsequent paralysis. This is due to reduction of resistance of the nerve cells to the virus. Hence not only should the patient be allowed to have any active movement *n the bed but the spasm of the muscle should be treated. Hot packs are advocated to relieve muscle spasm. Recently curarine has been tried for the relief of muscle spasm in polio. This drug should be administered with very great care as it might produce respiratory paralysis, hence its use should be restricted to hospitals only. Private [practitioners should on no account attempt to treat cases of polio in patients' homes with curarine as it will not be possible to keep them under constant observation. Another drug which has been tried in kouth Africa for the relief of muscle spasm is etamone. This drug is given intravenously or Intramuscularly. Seven to 20 mg. per kg. of body weight is the dosage recommended. When the spasm is present, it is advisable to administer the drug three times a day. The treatment should be continued as long as the spasm and Pain persist. The spasm is probably due to sympathetic over-activity resulting in heightened Muscle tone. Etamone relieves spasm of pain probably due to its action upon the sympathetic. should be remembered that the above-mentioned drugs are not in any way specific for polio. ^ hey can relieve only one symptom namely spasm. Hence in all those cases of polio where there is neither spasm nor pain, these drugs are n?t indicated.
. Once the paralysis has set in, the treatment m the main, besides giving rest, should be directed towards preventing deformity caused by paralysis or spasm. In all cases of paralysis ^ pharyngeal muscles, where there will be difficulty in swallowing, the foot of the bed should be elevated in order to obtain postural drainage. Turning the patient on his face aids drainage. If there is difficulty in swallowing, nasal feeds may have to be given. In mild bulbar cases with respiratory embarrassment, oxygen will be of great value. When respiratory paralysis occurs, artificial respiration should be resorted to. As, however, ordinary manual methods of artificial respiration cannot be maintained, the patient will have to be tieated in a respirator, or what is called ' iron !ungThe whole body of the patient is kept inside a metal box, while the head protrudes through a flat soft rubber diaphragm, which makes an air-tight shield about the neck. By means of electrically-driven blower and a valve arrangement, the air pressure within the tank ls alternately changed from a few centimetres of negative pressure to a lightly positive pressure automatically simulating respiration. The rate, as well as the depth of respiration, can be regulated. The apparatus should be used most frequently, particularly in those cases in which there is only mild or moderate weakness of the respiratory muscles. In such instances the respirator permits the muscles to rest, and recovery may be very rapid and more complete.
Orthopaedic treatment should be instituted as soon as diagnosis of polio is suspected. As stated before, rest is the one great essential in the immediate cure. This must not only be complete and absolute, but must be managed so that muscles placed at rest will be kept in a position of neutral muscle pull. This is the main factor in the prevention of later deformities. Deformity is preventable. In order to achieve this end, muscles must be protected from stretching and fatigue. A muscle placed at rest in a position of relaxation, with its attachments brought as close together as possible, will recover sooner and more completely than will one under tension. Under no circumstances are massage, exercises or electrical stimulation to be used during the early acute stage. Miss Kenny of Australia advocates hot packs during the early stages, gentle passive exercises and active movement. Excellent results are claimed with this method. However, it would seem that many of the movements that the patient makes during the demonstration period are of questionable practical value. Many of these functional activities that are permitted may be causing harm that will not show up until later. With the onset of paralysis splinting should be done. The purposes of splinting are :?
(?) to balance muscles and thereby to retain neutrality of muscle pull;
(?) to protect weakened muscles; and (c) to support limbs or other parts of the body.
Such position of the limbs should be main- Abdomen should not be allowed to become pendulous.
After the acute stage of paralysis, the affected parts should be immobilized either to correct deformities or to maintain normal position and keeping the joint from becoming over-stretched. The lower limbs are most frequently affected and are easily cared for in single casts or in bilateral plaster casts having a cross bar to "prevent [Aug., 1949 rotation. This immobilization is maintained for a period of eight weeks, at which time the second muscle test is made to determine the progress. If exceptional improvement is shown, this immobilization is continued for another period of 8 weeks and possibly repeated if the muscle improvement is continuous. Heat, verylight massage and a few exercises are taken immediately on whatever parts are not immobilized to prevent contractures. This strict immobilization is seldom continued for more than six to eight months. Majority of patients are kept off their feet from 10 to 12 months before they are allowed to attempt standing or walking.
There has been a great deal of controversy regarding the type of physical treatment that is best in polio and at what stage in the disease this treatment should be started. In the past some surgeons have been so insistent on complete rest that they have postponed any active physical treatment for six to eight weeks, from the onset of the disease; this however may produce stiffness of joints, and will certainly cause disuse atrophy of the muscles and the limbs so immobilized. Recent trend of opinion appears to be towards active physical treatment being started as soon as temperature is normal and marked muscle tenderness or spasm disappear. This is usually not more than a week from the onset of the disease. Treatment consists essentially of heat, massage, passive movements of all the joints of the affected limbs through their full normal range and re-education exercises. The first two improve circulation in the affected limbs, passive movements prevent stiffness and active exercises are well recognized to be the best method of re-developing those muscles that are functioning. There is no doubt that the most rapid and maximum recovery usually takes place during the first six months of treatment; after that time further improvement may occur but at a lower rate. If, therefore, a limb is grossly paralysed at the end of six months' treatment, it is unlikely that any further improvement will be possible.
Prevention of polio
The measures aimed at prevention must be general and all inclusive. In the presence of an epidemic in a community, general health measures should be followed. Congestion is to be avoided. Unnecessary personal contacts should be avoided. Proper care in the cleanliness of food and water should be maintained.
Known contacts should be quarantined for a period of not less than three weeks. This is necessary for the welfare of the contact as well as for all other individuals, for under quarantine the contacts can be observed and the disease recognized at the outset.
Sweetman has described the rather explosive epidemic of polio in Eccles during the summer of 1947. He has been able to demonstrate that the spread of the disease was through direct or indirect contacts between many of the cases. This type of spread has been noted in different general epidemics where children with minor illnesses have been shown to play an important part in transmitting the disease. Sweetman has shown that about 20 such cases occurred for every case of paralysis and that they were more numerous in the neighbourhood of frank cases.
According to him the general factor in the spread of infection is human contact in which healthy carriers play a major part. His immediately. , (h) Perfect health is not proof of protection against polio but a rested body is good insurance.
(i) If possible avoid tonsil and adenoid operations during epidemics.
(;) The chance of contracting the disease in relation to the total population is small, so do not become fearful and spread panic.
(k) Beware of impure water and unboiled milk.
(I) Wash, peel or scratch all fruits and vegetables.
(to) Wash your hands before eating. Health authorities should pay particular attention in the removal of garbage and disposal sewage and abolition of fly nuisance. 8. In co-operation with press and radios public should be advised to take all necessary precautions.
9-It will be advisable to isolate all polio patients in hospitals.
10. Contact cases should be kept under observation by the health authorities.
11-Willing co-operation of the private practitioners and the public should be sought ?r by the health department. Without their co-operation control of the epidemic will be extremely difficult,
